Report on the Explosion in

Frontier No. 1 Mine
Frontier, Wyoming
August 1h, 1923
by

D. Harrington and H. E. Munn
Bureau of Mines _ g
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—
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around prop S L Y e ;
Ww, 2 S Charred paperon Floor
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e Some props on thae floor
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P N WSy Tom roof fo floos props located
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9] 554 3 portions of room fecving bare
a Y W A9 wclarance for track. .

, . o 5 ¥ ‘S A€ Mueh dry bose comparatively
Direction of explosion forces 9 w w A9 fine coal on floor glong track
waEs out oF poth rooms but 2 — R :
indy rmowth of room 7 and § and PO U
QUERY rmouth oF room T WEEle g
damage in either room and M 5
fow i any props or timbers
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THEI s some evigence also & 79
or force gon wo . [ Floor damp o wet but
\ h@xm%\m _“ Mr ribs profaly dry
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Fiece of roof shale driven
: 120 timber Ccap, this shale

w Back entry
@ e T A )
SKETCH Mo d W ouE oF

evidentiy <«
room Ha.7
BOSITION OF OPEN FLAME SAFETY LAMP, LSO FPOSITION OF

#

BOMNES OF FIRE BOSS ROBERTS AND JRFP MINER.
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Crosscut e dween rooms

L4
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&
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et

T

Mo 29 back entry

s,

Core of fine dire

/
Rock wall
2lrnen rermained in Ehis region
adout & Bours a¥ter the explosion
then walked safely Fo the Suriace

LOCATION OF ROCK BARRICADE IN No. 29 BRCK ENTRY

SKETCH o 2

S

NN N RSN,

N\

M. 29 back entry
e T Sl

Thes region witin 1 fosed off
Lereitory where 2t AL
VB & howrs arter the exptosion,
Laen went safely to the surface.

FoprpK, 3 Feet
a%ﬂ%m@
CROSS SECTION OF ROCK BRATTICE ERECTE 0. 28

BRCK ENTRY 8Y ENTOMBED MINERS
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Ratic Volatile to

: : tGross ¥t.:Amount of Sample:Sizing of Thra 20 Mesh Material ¢  Proximate Analyses :

: : tof sample:Thra :Zﬂ iﬁah tH] Cusulative Percent : "Aw Becslived" Basis tVolatile plus Fixed Carben
Wau~ ¢ Can: Lab, @ : 3 , , 266 :
ber : No.:NHowber: Pounds ¢ : ¢ Thra :Thra ¢ Thru § Thru  iMois-: Vol.:¥ixed : : :

: : 2 3 3 320 ﬁui:.ﬁs l&nh:g’*@ Meah:200 Mesh: ture o xm..&whan- Ash : Totul @

:2-10:9382h ¢ 3 s Se8.00  1100,00 : HO.HO : 2680 : 10,30 ¢ : ; . 70: 100,008 .2%

2 -H0:93828 3 : 418,00 00,00 = 3 00 ¢ 13.80 : 11, : $ G0+ 1 ): 100,00: LUk
3 _:Z-73:93856 & 250,208 373,00  :100.00 ;: 4b.% °§§JE : 12,30 ¢ ? :29.40: 100.00: __ .4h6
T ZA5:93857 1} s 62200 10C.00 : B0.b0 : 30400 & 16.30 = 227.80: 100.00: . 44b

5 1 Z-98: 53828 ¢ 2 : 532,00 +100.00 ; 48,90 ¢ 20,50+ 6.70_ :1 :24,70: 100,002 o 44
& :ﬁé THER % 3 : 437,00 10 : 55,20 : 31.80 & 2h.10 ¢ 131,003 100,008 448
-7—:—#%;5. 12-96:9383C ¢ tHh1.00: blo,00 ::100.00 : AB.70 : 30,50 : 14.40 :28,30: 100.00; 438
___é?ﬁ*r%? ‘ 2 ?:5.7 :iﬂ.? . 3@9‘3.& »:~_,{;§0w . R‘)S-g H sfﬁ.’i H g-ﬁ 8 s s} : IWQ%; ;%5‘3

NOTE: Above samples were taken of a b=inch sidth trench to & depth of not over ong imgh in road dust, golng from rib to rib,
rejecting all material which would not go through ths scoop sieve. The groes sawple aftsr belng weighad, vas coned
and suartzrsd to % pounds and placed im s sapling can and sealed.




noted that at each place sampled there was obtained over 20 pounds and as
hich as 40 Poundé of material throush nesh of the scoop sieve from a trench
six inches wide snd one inch deep, the trench oxtending from wppor to lovwer

rib of the entry. This means that thore wus at least 40 to 80 pounds of

this size dust per lineal foot of entry at the places sampled and of this

an averare of about 487 went through 20 mesh, hence, if sufficlent combus-

tible were present, could participate in th¢ propogation of an explosion.

Of the material that went through 20 riesh a1 averase of 25.5§ went through

- 100 mesh hence was definitely explosive if' sufficient combustible wers

present, and 13.6% went throuzh 200 mesh and was dasnserously explosive.
The averayse analysis of the 7 road dust samples was moisture 7.7% or less than
2% greater than the mei,s‘curc; cor;tent of the coal in place (sce Laboratory

FKumbers 93822 and 93823, Table Ko. 4); average ash contont of the 7 roed

dust samples wus 24.3% azoinst ash in cosl in place about 4%. The aversze

ratio of volatile to volatile plus fixed csahon for the 7 road dust samples

was »450 which :_mcord'ing to dats observed in t'i{e investigstions at the eﬁ:—
ﬁariment.fl;t mine at Pittsbm’gh, places every one of these samples of road
.chmt, where size was less that 20 mesh, as Jdefinitely iexplosive {Ses Pages
25 and 342 to 345 of the U. Se Bureau of Vines Bullotin lo. 167).

Particular attention is galled to sé:«zples 93824 and 95831 in
Table No. 4; lio. 93824 was o road dust sample taken in the maln slope about
6(0 feet from the m;)utﬂ in & long dry dust zone ancanalysis shows low moisture
content, 3.90% which is materially less than‘ moiasture content of the fresh
coal at the face 5.80% (Seé Laboratory lio. 935822); the total ush was 16.7,
hence total incombustible was 20. 60,3 and the ratlo of volatile to volatile

plus fixed carbon 455, hence decidedly sxplosive as to chemical composition.

~9Yo




TARLE NO. 4.
AXD TDBER DUST COLLECTED AT FRONTIEE NO. 1 MINE, KEAUERER, WYOMING

: : Pruxizmt& Anal ysos tIncaubustibis: t Sizing Thra ;0 :8iszing Thru 20 Wesh $Bizing = 200 Mseh
Lab. :Kind of: : ved® Basis ¢ Moisture 3_ ¥ s ash : Material H ,
Ro. : Dusi 'Heu-: Yol.:Fixed : ¢ Plus Ask : V1 F.B: $ m.i}m ¢ =i : =100: -2@@‘ Hﬁﬂ'ﬂ—}as : =325 : Total
: : : tore: Mat.:Carbom: Ash : : : : : Cwmulative Par Cent: s % 2 % : 2
33824 : Road $3.30 336,103543.30 216,702 20.60 $ 486 s : 99,50 : 26.50: 10,30t 0.20 ¢ ?oZ& : %Q“u} : 100,00
lefosd  $10.00:34,80:%0,50 :15 'ﬁ 2— $ 460 ¢ : 230,00 ¢ 13,80z 1] .40 20 ¢ : :_ 100.0
. §38cb ¢ Road ¢ .1:8 235,20 3¢ $ 3 JHuE 2 tRb.50 ¢ 25.60: 13."’:3' 2z $ s
__33%3 T Roal : % 1210017000 +51.00: 38,1 : G4 2] 155,20 & 31.80: 26.10% : T s
93827 : Boad : 7.50:28,90:36,00 :27.80: 3%5.10 t Wikb ¢ 50,60 & 30,00: iS.ﬁc- : :
93828 : Bowi :10,00: MQ.@&"G..}Q 124,702 34,70 2 B 2&..& t 6,70 0.50 1! Iy 2
30 ¢ Boad : 7 , [.00 2 32.20 $ 4 st ‘ s 2 :
Averagss? ¢ S £ : : i 2 : :
93822 :Face : e : 2 : : : :
tSampls § : A2y e : 2 : : : :
tFace s s : : : s : : :
93823 :3mapls s oB23 2. H : : : : : H :
93874 : Taken 60 faat inside of main slops entrance.
gigcn ¢ ® On 27 Botry osrovite Boowm Ne. 49,
93826 ¢+ ¢ at nmeak of ¥o. 7 Roowm of! 30 Entry. i
93829 ¢+ * at neck of No. 7 Boon eff 30 Entry.
93827 ¢+ ™ oo 29 Entry inty No. § Boom.
93828 ¢« *® o 2§ Eatry inky Ne. 10 Hoan.
9380 : * an 29 Entry inby Fo. 13 Rowm.
91831 ¢ "  #Srom 60 limeal fset of timber cap-pleces on Main Siope, 100 fost inby entrance.
93822 : ¥ from ¥o. 32 Room neck on 29 Entry.
93823 :+ ® £% No. 3< Roosm meeck on 29 Eatry.
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The dust collected in the scoop had 547 through 20 mesh hence could enter an

explosion and of the through 20 mesh matorizl 26.5% went through 100 mesh and

10-3‘,’% throurh 200 mesh, und of the through 200 mash *u.te sial 90‘: waent throuash
325 mesh, héxzca should a trip be wrecked at this point, there would be stirred
into the swiftly moving intake alr larze guantities of very ary. very fine,
hizhly explosive duat, which under certsin condltions would be readily isnited
byv an eled‘trid are or by almost any kind of' Tlare. wample $95831 consisted
of settled dust swept off 60 lineal faeet of timber caps loe:ted about 100

faat 1ziside of the mouth of the main slope. The analysis of this ﬁust. showed
5.3% moisture with 31.0% ash, a total of 36437, incombustible matter, but the
dust was so finely éivid.ed that 84.0% of the smplé as awept off the Limber
caps went through 20 mesgh and oi; this‘thﬁoz'zgh 20 mesh material 80.8% went thru
100 inesn and 67.4% through 200 mesh while ’sl.l'oﬁi af the material through 200
mesiz went throuzh 325 mesh. Bursau of iiines teats at the Pittsburgh La‘bomtory
indicate that althowgh thia settled d.uat on the timber caps had B3 + 31.0 <
36,3% of incombustible matter, the dust is so fine that to make it non-ex-
plosive wonld require that the incombustible content be at least 62;5%. there
is every reason to believe that the propogation of the explosion in the lower

levela of the mine through regzion of wet to damp floor wss due chiefly to

small quantities of settlod dust on timbers or to small guantities of settled

dust on timbers or rid ledges with size and composition similar to the above

discussed sét,tled dust sample. Samples 93824 and 95831 were taken at approx-

-imately the mame place on the main slope and 1t can be readily sezen that the

~ 42
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\
wrockling of o trip at that (or any similur point) with stirring uwp of floor ‘
or read dust and simultaneous letting down of timbors with the c}:’m;;eraus
concentrations of very finely divided dusts sottled mi tham, wémld £111 the
ziir'wi‘th matorial practically as explosive as methans. And even if tﬁare
should be no flame at hand to axplod@. it at the time, this very fine material
would be swept alonz by thoe intake air to be lator deposited along ribs and
on timbers at or néar workinz places where flame may be had from electric
punps, or from blasting or fI‘Ol}i the mine fires, sice.

Samples 93827, 93838 and 93630 tuken on the 29th Main entry at

Rooms é, 10 and 13, respectively, give a very definite idea of the dust con-

dition in at loast some of the haulage cntries ‘bei’efé the sxplusion as the

2 1

i‘ﬁgion whore the samples wore taken was noi entered or affacted by the ex-~
nlosion. The anglyses s:ow that the dust was dry, fairly finely divided, had
lar;e amount of combustible matter é.nd wag decidedly explosive as indicatod
by ratio of volatile to volatile plus fixed carbon and by amounts sf incom-
bustible necessary to make the dust non-explosive as compared with amount of
non-combustible sctually present (See Pable {5). If there hadn't been a
decidedly wet zone neér mouth of this entry to gquench the flame, thove is
avery reason to belisve the explosion would have gone as far in the 2%th
Level as it did in the 27th where there was no wet ;cne to stop the flame and
where the dust condition was essentially similar to that of the 20th. Sample
#9‘3825%&3 taken on the 27th Entry opposite No. 49 foom at about the point
where the flame zmd small amount of force dled avay on the 27th Level, there

being decided evidences of flame on this entry ot mouth of loom 47, but none

at or beyond {inbye) ioom 49, This sample shows an abudance of dust of suf-

.
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ficiant fineness and combustibility to enter iito the explosion and wrobably
the only reason the explcsion died here wus the fact that practically throw
out its entire path of over 3000 foet throush the 27th Level up to Room 49,
therae was very 1iAttl_e violence, hoence the floor dust was not stirred into the
air and the only dust available wzs the comparatively small amount along ribs
and ti-vbex" caps and on the guyrface of the road material.

Table Fos. b gives swimarizod data as to the explodibility of the
7 road dust samples and the one sam;le of sottled dqust on timbers using sizes
and composgition as swmlad. ‘-.‘Sji.nce tho hi:o-her the ratio, volatile

volzatile plus fixnd cardbon
the more explosive the dust, it will be noted that tha settled dust on tinbers

was by far the most ‘explusiva. The total mmount of inert materisl required to
maké this s.mple of sattledf“duﬂi: nan-e;xplcé‘ivw ag detormined by the Plttasburgh
Laboratoxry of the ﬁ. Je Buresu of Hines wes 62 «57 und as samled the total inert
wag bu't 36.305. The averaze total amounfa‘mf inert natorisl reguired 70 rmake the
sntire 8 samplaes non-explomve a8 Ble4)s agalust actual incumbustible avoraze of

32.375 as sampled. If ingtead of consideriny the sigzes as sampled, the comparie

son was baged on all material throu: sh 200 mesh, there would be roguired an sver-

age incombustible content of 62.7% to make theso dusts non-explosive.

Sprinkling and Hmnidit;x:

¥hile the mine pumps a large gquantity of water and there were .i’mmd
numerous places on the main slope and in some of the levels chh’ﬁmra damp or
oven wot, in peneral tho mine cannot ba rated ‘oven dampe  The coal as mined at
room facesa is dry and only infreguently is molsture of any kind fouud in the
rooms all of which have a pitch of 15 to 20 desrees. In some places the i’ioor

0of the 28th and 30th Levels is wet and i1t is maid $hut bofore the exnlosion

4.




LA5LE R0l B

SHOWIKG EXPLOSIBILIALY OF DUsT
and -
ANOUNT IRERT WATTER 70 HENDER HONBEXPLOSIVE

: i v s $
beveNos:Can Ko.3V + FC 1 Total Inert iaterial :lo%al Inert Zaterisl
: : : :: (Ash & Moisture) sln lon-Explosive lixture
: : : As sancled, :
3 | : : 2
93824 : 2-10 : .455 : 20460 T 47445 -
93825  : L-56 3 o460 25420 :t  45.9%
93826  : Z=T3 3 446 36450 :  5l.1%
93829 s Z-86 1 .448 38.40 _ 3 53.4-%
93827 : Z-115 : o446 : 35410 ° . 5leds
936828  : =98 : .444 34.70 t 48,7
93830 : 2=96 : 510 3 32420 i 50s5%
93831 : Z-83 1 o510 : 3630 s 62,50
: : H -3 :
Averase: : 458 3237 :  Bl.45 -

HOTE: The data contained in this tobulation is based on sizing tests and chemical
analyses of the matetial as sampled underground.

~

- ¢S -




mogt of the timbers were damp to wet in those lavels thoush at time of the
mina inspection after the explosior the ribs and timbers as well as the floor
in many places in the 26 and 30 ontries wore 'ér;f. The 27th Level would bo
rated somevhat dry throughout, .1"; aowrh gome roof molsture was scon in ono of
the rooww orf the 27th level, one of the few places whare any nelsbwra weg
noticed in rpowmws at face ar on roof, ribs or 7;?1001'. The 29th Butry was dry
also, except that near th;a» mouth of the Q‘Jth, main howlase entry starting sbout
if)o Teot from the main slope thore was s zZone bf a!,rw drivpors axtending for
a distance of 230 to 250 foot into tho 29th Lovel.  Thore wis found ample
evidence that the flame went thrgugh the parting on the 29th level at tho

slope and nenctrated at least 100 feet into the zoue of wuier drispers,

but it did not ;o throush the w?t Z0NG " 149 no flamg Qi' violonce was found
inbye the wsbove mentioned wet zone ’t‘igzdug'h the mnount of wator drippios from
roof would nbt gven dampen _the clothin: vhen walking slovwiy throuwh its
axtont of J00 to 400 feet and the e.:“'nm’., m wator on floor was sulficiont to
koap the flcor dirt dacidédly damp without causlng any considarable amount
of mude The presence of this zone of wnter drinpers naar mouth of 391;}1
Entyry wndoubtediy E‘Jl’ﬁvfﬂ:nt{?ﬂ oxtension of the explosionm into the intorler of
the 29th Level and thersby wundoubitedly prevented heavy additionaul loszs of
life since at least J1 men came out of tids lovel alive sevoral hours after
the explosion.

~Inapection aftor the explosion of »arts of the mine not exteroed

was mode tovsrds sliminstion of the dust hasard. thile lacso guantities of
water wers puapod from the mine and thore wers conwsctions from pump coluwmn

at intervals along the main slopes with one inch pipes into lovels) there

~ 46 -




were no water lines into ro.ox.ms and no porson or persons were detailed defi-
nitely to. sprinkling worke HMorgover thers was no vrovision for ap’rinkling;
of coal on cars and no placing of pormunent gprays or husidifiers.  The
systom of mininy and of haulage were of a nature tending towurds formation
of maximum iiuwti ties of dust &nd of their spread through the workingsj;among
the harmful practices being biaafbing off golidy use of mine ear with end
door, placing of rooms up the pitch with necessity of handling all room coal
by HciGinty, etc. | |

Dust sampling was confined to entries where 1t vas fait that
sufest conditions would be found as the entries in this mine being slong
the atrlke are mores 1,;kely to be wet‘o_r ,damp than are the rooms which are on
the pitch, moreover the du;;t iri rooms 1s m";wh more likely to be free of dirt
than would vbe the dust on the haulaze entries, hence room dust would be
mush more dangerous than dust on entries.“ The dust samples taken on entrieg
showad very small molsture content and lm*ge. percentaze of combustible hence
both rooms and entries cuntain‘ danorous conditions as té dust and the

entire mine should have systematic hurmidification. |

Electricity:

kxperience in recent years has proven that electricity is omne of tie
zreatest aids, aa‘ well as one of the yreatest hagards in modern cosal produc-
tion. In this mine electric éurrént is used for pwmins and lishting, and in
general the necessary lines are well places and the upke-p carrled on in az
fairly worh@lika manner. In the upper part of the mine, the three phrase
lines consist of three wire cables carried down thq retuwrn alrway, branching

off and feeding the pump units. Howevor, in one case, the foeder cable for the

\77\ -




Noe. 26 puwnp statlon crosses gver the main slope to the pumping station. This

condition is deoldedly dangerous, as s ruuaway trip or wreck on the slope at
this point could, znd pru‘bafxily would, dislodze this cable, with consequent
ghort circuitin;; flame sufficiént to iznite the fing explosive dust thrown into
.suspension.. - On tho lower end of the main slope the faéder for the lovwer pump
runs salonz tho xight_rib and very close to the trip. This affords a condition
aqually o;:' poaéibly more hazm'dous than that existing at the 26 pwap station.
Immediate stepas should be taken to lay the feeder at the 26 yump station under
the track in suitabia conduit or enter i“t“ lnto a groove In the roof; and the
cable from the bottom pm@ ghould not be located on ths haulace roads, and es— N
pecially not on .the main slope. If electricity should ever be used for haulaze
or other purposes in this mine ionly pérréigﬁble ::aquf;pment should be allmfred

7

and where at all feasible eloctrical equipment should be in the intake air.

Haula:ce Dangers, Fire hazards, ftc.

The handlinz of men on the main slope over « mile \on piteh over 16
degrecs in the ordinary mine cars is dangerous, and it is suggested that a
lsafety man tfip be provided somewhat like the onme in use at Gebo, Wyoming or
at E—‘iélia.nca, iyoming;' the blocking bf mine cars neayr room face b:y; a prop with
one end srainst lower part of car and ot%mrv and of prop on flooy is dangerous
and a bettor method would be to vplace a tie or pmp\across the thx near lower
end of ear with another prop extonding under the car towards face of room
parallel with track and lowor end of this nrop on the transverss tie or prop
befo’re mentioned. The stable constitutes a definite fire hazard and at both
ends therc should be plsced tizht doors such that in case of fire in.t}xa gtable‘

the closin; of the two doors would isolate the stable from the mine. Similarly

~9& -




ths pump houses should be provided with doors and ‘pifﬂ[) houaas, stables or
othor widerground g;athering places or placés housing wuachinery should bo fire
proofed as far as foasible and have ropdily aveilalle {fire extinsuishers and -
water 11nes, and hose that in case of amergoncy irav:atar say be wvaillsble without
loss of timo.

" Shosting off the solid is & decided fire menace In a 2ase0us nina,
esnagcially when black powder is used; using pormissible czz)iosive with
eloctric blasting would tond tp eliminate this trouble but a better method
would be to change the system of mining to that of panels with roowms acroés
the pitéh which would allowr of 1mde£cutting of cozl and ase of gmall chargzes
of permissible explosive shot by alectriés ty. This mine is fortunste not to
have had previous explosions duse to its numerous fires =nd also due to usé

of fuse and black powder in gaseous plsces.

Genersl Safety Conditions:

| The é’amﬁstanaiﬁg feature in connection with this explusion is the
carelessness displayed in mathods used in connection with methand and dust
in &« coal mine. ¥hile cloged 1ighté wore uged exclusively and much atiention
was pald to use of brattice cloth, overcasts, otec., tajndist;ribute air, yot
the guantity in sach gplit near workinz portién of the mine wous ontirely ine
adequate. éing:’ioaive Las issués almost constantly and is said to be asuacially
likely to issuo in jots from floor at blasting tice, yot black jpms’dmr with
ity enormous flime was used, moreover, it was siot "on the solid” honce de-
manding heavy churges which not only tore down the tender roof and smashed the
coal into fines but also ignited wither the dust or gas and it is said fre-

| quently brought about such ignitions. vhlle these conditions and methods are
—_ 5(? -
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decidedly danverous, the fuct that entr}} mon could blast at any tine and room-
men Wér_e allowed to blast at noon with the entirs ahift in the ming, made tha
conditions p&riicularly deu’grrox"bus'. And while the mine was felt to be suf=
ficlently g;aseoué to require uso of closed lishts ez:&lusivaly, yoet all men
wore allowed to curry inte the mine and use ordinary ;:m;tcima for smoking and
for 11,ghting of shots or of flame siafoty lamps.

Those uaiﬁg thé flome safety lamp either did not realize the dan-
zers of methane and the limitations of the flame sufety lamp or deliberately

ignored them thus riskingy not only their own lives but those of all the mine

workers, and at the same time risking the destruction of the mine. %Yhile

modern flame gafety lamps were used, the szmgnatic‘ locking device was made

inoperative, the friction ignitors were ramoved and plugged or at any rate
wore not used and 1f flame on a safoty Lamp should be sxtlinsuished, the lamp

was taken asart and flume reestublished by lishting en ordinary match, this

-beingz the general, prO‘uablj the universal practice, and the justification

for this practice by users of {lamo safety lamps is the fact that mutches wore
used at any time‘throug;haut the nine for smoking and for lirhtins shots,
hence why not for relighting safety lampa?
The fact that the mine had a larpe quantitly of water to handle

\a-.nd that some parts of the mine were decidedly wet, together with the inow-
lodge that Vyomins mines, -as;t;_rrzcially t.‘aesé eround Kemmerer, had been singu-
larly frae of dust oxplosions, seems to have given the locsal rra.anagérmnt the
definite impression that the dust of this coal is practically if not wholly
non-axplwsi:ve. Hence little if any attontion ’wa‘ paid to eliminsation of tho
dust Hmzard. This sttitude as to the practical harmlessness of coal dust in

Viyoming mines is almost genoral ax:mn;-j; coal mining men in Wyoming; s0 much so

that after the Kemmerer explosion, Wyoming operators in more or less general
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touch with the ﬁonditians in the mine after the explosion, clalred that dust
wag not a factor, yot these voople fail to explain how flume could.ba carriad
nearly a mile throuch intake air courses unless dust did participate.

The exploslon had remarkably little strensth, resulting in very
little damase to the mine, yet thore was & large amcunt of flame as pLoom 7
was sdo}ahed from roof to floor from face of room to its mouth, splinters on
timbers wére ohurfed‘nr burnt along‘the;ﬁoth Level even whers the timbers were
damp to wet, there was considerable charring of tiﬁber splinters at various |
points in the main slope up as far as the’lﬁth Level und in the 28th Entry
approximately as far as Loom 20. In the 27th Level while arparently there
wasn't enouzh forée to tear out brattice curtains, YEt there waug enough flame

‘

to start nearly ali of themwburning.aléo to start some timbers burninz, the
flasme extending as’far as the curtainlacross the entry inside lioom 47; how-
ever, while as above indicuted, there wareinumerous instances where dry
brattice and & fé!~plaees whare tinmber wag 1znited yet the fires were sll
extinruished before rescuers arrived, vnrobably due to the iaet that the slow
exploéion or inflammation had consuned practically all of the oxysen svailable.
Only in the 30th Level did the explosion enter into ruoms and in
mogt of the other worxkiiz levels the roums woere compuaratively frée of not
only vielence but alaso of flame and of noxious zases and had all men remsdned
at facea (especially if they had bratticed off these places) it.is probable
that the death list would not have reached 30. Zven had those who forced their
way throush the fumes and found death, been squipped with the so-culled self=-
raduuers.'it is very probable that they would have been killed as the extine-

guishment of the fires sbhove mentioned shows definitely that oxyzen content

of the air on the haulaze ontries (hence. the probable .ath of those secking

-
\

escape) was too low to sustain life. ioreover if the men had been eguipped
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‘with self rescuers or any ki.d of :as mask which is not solf contuined or does

not supply oxygen, they would probably have attompted to rush throush the hith-
. . ‘
1y hea.ted smoky atmosphere and even had there been sufficient oxygen to sustain
life and even should the masks absorb the poisonous fumes, the hizhly heated
air would either have killed them due to external contact or have so affected
the lungs and bronchisl passazes that deuatihr would ensuo. In this explosion, as
witi several others whth which we are acquainted, it scems anparent that the
best procedure for live men trapped afier an exnlosion is to barricade and
awvalt restoration Qf‘venti/lm;ioh. |

Thare appear to be at least three men vﬁm are degerving of credit
in commection with the ‘aarricadin;; in the 29th Entr‘:’,r.»r Uike Pavlisin, Clisford
fnillips and John Vorhol, 1;:r15c3ughi appgrently “Pavlisin is the one to whose zood
judgment the rcscued men owe their éaféty.

Of the 99 men killed, about half vere married, natic).xmlit'y of vietims
bein: Ital;ans, Japaness, Americ:ns, E‘ini@ders, Hexicuns, 3lavs, the list
belng slven in about the order of number of each nationality killed.'

1t is noteworthy that the mouth of Room 7 off the 30th Level whore
the sxplosion had its origgih is on land belonging to the U.‘S. Jovernment and
operated by the Kemmerer loal éom;;a,ny under lease aivrang;;emaﬁt; however, the
face of F.ooﬁx 7 where the aa8 was actually ignited, is on land belonglns to the
Kemmerer Coal Companye The 30th Entries as well ss future workings below them
are on Govermasnt land, hence must be operated under Jovernment hesulations For

Operation of Hines on Leased Lands.

RECOMMENDA TIORS :

The following is & detsiled list of the recommendations and suzges-

tions which ocewr to us, with the idea of making an efiort to solve some of

- Ok —




the problems which should be met in this proporty if it is to continue in
operation. robably some of these rscommondations are alroady in effect,
and msmy of them may seem to the manazement as entailing excesalve expen-

ditures, but we belleve that :one of them should be discarded without cure-

- fully weighing them arainst the expense 2nd misery entalled in an explosion.

1. A new ventilating fan of an approved type should ve in’atalled._
This new unit should have & capacity sufficieﬂtly large to take care of the
present aotive'wbrkim;s as well as providing means of increasing the volume
under conaitions'of future dsvelopment; capaclty should be at loast 100,000
cubic fect per minute at and below the 27th Level, ziving 20,000 to 25,000
cuble feut per minute to each main splite It should be equipped with the

reversible foature as well as-with explosion doors of an ansroved typs, and

v q

‘should be located on a rizht anglé offset from the saln retwrn air course.

In addition to the above it would Do advigable to have an auxiliary eﬁggine

probably operated by steam, so arranged tiat powsr could be gquickly and oasily

applied to the fun in case of inter:uption of the normal alectric rower supply.
2o Dj.ze to the textréme longth of the air-courses, it is esseutial

that overy thing foasible e done to increase the area of the retuwrn air-courses.

Inspection of {heso returns, especially the buack entrﬁ.es showed that areas

were much reduced by j?ails of rocks. %These main air courses should ‘ué cloanad,

strairhtened and freed of unnecessary obstructions.

3«  The mine shows a low water iuge, about 27 inches, which is lower
than it should be for the area and length of the alr cowrses, indicating that
considerable leakagze occurs in the u;;pef vorkingse. ﬁ;t)aerva,‘t.icns would seom to
indicate that the greates part of the trouble tuskes place above the 14 Intry.
The stonpings between ﬁla.in intake ’and main rotwn should be tishiened and it
is su;gested that gu‘x.;niting would be a quick, cieap and efficient method of
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doing t}iié. Gunnite could also be used to advuantage on the stoprings in the
crosa cuts botween levels. We rocommend also that a suitable wz—;terg;aga o]
installed at the fan, and that dally records of the water-garve readings be
made in a suitable book kept especially for this purposes. | ‘

4. As entries are worked out and sbandoned, thay should bs sealed.

6. The present fan, with it's 0il sosked timber houslnz consti-
tutes = fire hazarde It would be desirable to have this fan held in readiness'.
for stand-by epex’at;ic)n after the now wnit is iu operation, but in osrder to
eliminate the fire danger the wood bousiné; should be Tire-proofed, vreferably
by the use of ~unn1 te both inside and out. Also 'th@ Tan appréach ghould be
tightoned by qunniting or otherwise, and it is vrobable that occasional clean=
inz of agrease ond othcgsr dint from fan ’i)lsluies would m;werially increase the

7

efficioncy.

6« Great care should be exsrc}éad in the seglection of the under=-
ground oificials, particularly fire-bosses and shot-firers. They should be
cm’eful,_ congcientious men, and thor should be a sufficient number of them to
allow éach man to make a careful examination of the nluces in his territory in
the case of fire-bosses, =nd in the case of shot-firers, that all shot holes
are carefully inspected Before and after lozding.

7. o flame safety lamps, excent those of the maznetie lock type,
should bhe e.llufved in the mine, and thay should be used only by foremen, fire-
bosses and shot-firél's wha undorétand the lamps an'd».thfair dimzers and 1initae~
tions. It is suzgested that whils the shift is in tho mine foremen, fire=
bosses and shot firers use the Burrel Methane Indicator inatnad of flame
safety lamp, to test for gas.

8. The practice of moving zas while men are in the mine should be
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9. Hegulatlons aé to the use of explﬁsives and general shot-firing
practices should be posted at counspicuous placosron the surface and in the mine,
and every onre should be compelled to become famlliar with those resulations and
abide by them. |

10. Provision should be made to check all shot-firing, ventilation and
other safety methods and practices pt freguent intarvals in order to prevent
carelessness of undersround employces. The emcloyment of a compotent safety
engineer full time for service in all mines of this company and reporting to
both lower and high offlclals but responsible only to high officials ghould
accomplish the above.

11. The present system of using black powder with fuse and squibs |
should be discontinued, and only permissible axplosiée used in conjunction with
some form of electric shot-firing. 4$he amount of permissible explosive used
in any one holé shonld not exceed l%~pqundg, and nothing but clay or other in-
combustible should be used in tampins holes.

12+ The practice of firing shots with men in the mine should be dis-
continued; this may be considored impracticable, but it has boen done success—
fully-in other places using the same system of minipng and blasing in cozl mueh
thinner and more difficult to shoot than that at Kemmerers
- 13. Only electric cap lamps which have a positive lock on the battery
and are othorwise maintained in accordarnce with the schedule urescribed for
their parmissihility; should be al}cwed. The ﬁfaatiua of locking o certain
bereentage of the lamps with cétter pins and naila is dangorous and should be
discontinuad, |

14. It is rocormendsd that smoicimg be prohiiited undersrownd and

that carrying of matches underground for any purpese be prohibited. It is
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advisable to institute a systematic ﬁt‘:eth{)c‘x of guearcilpy 211 underzround mén for
matches and smoking materisls. 7“his searenins should be done froguently, and
the ﬁmn doing the searéhing; should be ‘c‘zhém;;'ed at irregulsr intorvalse It is
also 2 good plan to have men searched underground occsaglonally.

lE:. The present sprinkling system should be enlarsed and extended so
that sprinkling can be efficiently currisd on on all entPiss and haulaze roads
and also a3t room faces. The working places, both rooms and entries, should
be thoroughly wet down befors flrin: shots, and loaded curs should be well
wot down ’a}(}f(.;rﬁ the car leaves the faces

16. In a mine oii thi;a size, there should be a2t least two nen employed
exclusively on aprinkling work, and they should not be employed on other work
unlegs ordered by the superintendent. Sj?rink:lars sh!éaulal be required to make
daily reports as to the amoiint dr w,orkl accomplished, as well as to difficulties
with equipment, such as pipe breakazes, legka. POOr NIOESUra, -iﬁtarféreﬁco by
bosses or workers, atc.

17, In the sprinklingg operations, the roof as well as the ribs and
gcba'should bo 'thorou_i;:;-hly Aweat dowvne. Sections of hose should e provided for
workers at face of cach room and the workers reguired to wet down region of
face sever:l times per day 1f the region is nqt actually dampe

18. Iules and regulstions coverin: the sprinkling operations in the
_mine should be drawn up, and every precantion be taken to soce that they ara
followed to the letter. |

19, In Jthose gections of .t'he mine where sprinkling is not feasible due
to low winter temperatures or to tender roof, it is i‘ecor;mzended that rock dusting
be useds This rock dﬁsting to be offeotive must .’oe gystematically dons, and
must inelude the dusting of floors, riba, roof and timbers. JFor rock dusting

practice, consult UJ.S.Bureau of Xines publications, particularly Bulletin 167.
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20« The rock dust to be used should be subject to chemlcal and
micx__‘osoopic eminat.ian beforé applying it, in order to determing it's sudt-
ability both as to effect on health and as to its safety and sfficiency. The
Buraeaun of &Eines' station at Pittsbursh is equipped 1o do the work.

2l. Hoeck dust‘ barriers constructed in accordance with the specifi-
cations of the U. 3. Bureau of Mines should be placed across the main and back
entries of al‘l workiny entries near the slope, as well as acrodss th‘orantrances |
to any portion of the mine e¢onsidered to be particularly dencerous #a to gas
and dust. Unless t)’;.es,e barriai‘s ﬁm'coiréc'tly placed and constructod, thoy
will be useless. Jor correct congtruction see Us 5. Durecan of iines Bulletins
20, 56 and ¥67 and Technical Faper #84.

22. The mine apparently has large coal roserves, ond it is susgested
in the intcrest of safety and efficieficy that operatlomsbelow the 29th and
30th levels éhould be carried out alony tiie lines of tho room and pillax panel
system, such as is in succesaful use at ﬁhé Gebo line in Wyoming. The use of
the panel system would make it possible t2 use electric mimn;; machine for
underc;ztti.ng the coal, thereby elizinating the present bad practice of "shoot-
ing off the solid.” 'the roof is tender and with the progent methhds of shoot-
with hcavy charces of black powder, an excessive amount of roof material is
brouszht downe

23. The stable is a fire hazard, and should be eguipped at both
entrances vith £1ra=nroot doors, also with fire exbtinuishers and with hose
and roady connection to wator line.

24. 4 better method of holdins cars al face of rooms consists of
placing a vrop or tie across ths track just in front of the car, and then
ruming in 2 prop or timber w:der the car between the bumper and the cross
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- tluber, and in line with the track. Uars cannot get mway with this method gnd

it is sw;gestad that the above nethod be substltuted for present systome

25« A ran=-trip provided with safoty eguipment should bé usad in
.pl;ice of the present coal trip, for lovering mon into the mines Thoro avae o
"Safety Maon-tripe" in successful operation in ‘;‘-ﬁéam.ing, ona at Jellance sid one
at @ebo; snd it is recom;nex;ded that a trip similar to these bo wsed.

' 26. The parp rooms are not aufﬁcienﬂy nrotacted as to fire, msmd
stops should be taken to provide all pusp rooms with suitable fire-proof doors,
as well as fire exfim;uiéhers*m;d hoaa ;u;'tacheé; to water column for guick use.

27. On account of the pravalent idea that the dust o9f this mine is

practically, if sot wholly, non-explosive, it is suigosted that a sample of one

v
¢

to two tons bf coal from Fyontier No. 1 Hine be sont to Pittsbursh Testing

Laboratory and subjected to the. usual tosts as to explosibility, the officials

of the company to be vnresent during tests and the company to supply ths coal

and pay the freight cost to Bruceton, Pemnsylvania, where testing would be donee.
' 28e In order to keep up to date in safety, it is suzrested that

the Kemmerer Coal Company have all of its prope-ties examined at least once a

gear by a competont outside safety man or it may be advisable to establish a

aystem of exchsnge of annual safoty examinations with other coal companles,

such as the Colorudo fuel & Iron Company, Uteh Fuel Uompuny, United States

Fuel Company and Union Paeific Coal Companye.

ABKHO! LD 3T

The writers wish to expross their appreciaticn of the help and co-
operation offered by General Hcnaver juealey and other officlals of the Com-
pany, in allowing Burcau of lines reprosentatives to enter the mine to aid in
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the roscue’and recovery work and to obtain duta as to causes and offects of

the explosion. They also wish to thaik the

i

prompiness in swplying analyses of mine air mmd coal and dust saples, os

“ittebareh Station for thoir

well as for .their work on furnishin:y skoetches and maps, snd also for fwimnlsh-

ing interpretations of explosibility of dusts.
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APPENDIX NO. 1

CORONER'S IRQUEST

“of

. FRONTIZR NO. 1 MINE EXPLOSION, FRON2INR, WYO.
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August 14,1923,
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APPENDIX O. 1

Coroner's Inquests

On August 17th the Coroner's Inguast rendered the following verdict
in regard to the mine disastor: .

", the wundersigned jury, empancled to determine the cause
of the explosion in Fo. 1 Mine, Kemmerer Coal Co., come to
the conclusion that the explcogsion was caused by gas being

* 11t by the Fire Boss while uncoupling his lamp and as a
result of the explosion sll victims are dead."

(Sigmeq) Joor:se Bravm,
Vime HeAllistera

‘ Coroner's Jury."
The followinz extracts from testimony t-.:;tilcan during the course of

the Inguest are of interest in theix- bearing on the human element:

it

7

John Oakley, Mine Foreman: "Firo Boss Sager reported all clear in 29 and 39
antries. Shot F.rer Hoberts working on 27, 28 and 29 entries found zas in 27
entry In 45 roome. I ordered Lioberts to shoot in 30 entry and Sazer to shoot
in 28 and Safety Inapector Waimwri~ht to romove zas from room 45 off 27 entry.
102 miners and 34 comapny men were checked into the mins the morming of éhe
explusion. When 1 was ready to go down, 1 saw smoke eoning out of the fan.

I sent 3 men down the aslope to examine the stoppings off the slope. On the
slope, between 14 and 15 entry, 1 found the pumper dead. The trip was at 17
entry and wrecked and sent three men to pull pin and then brought empty rope
to surface. U@ built temporary stoppinga along the slope and at 11:20 At
ventilation was restored to 29 entry. “he slope was cloared about 2:00 }?.Xﬂ.
Found one body on slope between 28 and 29 entries, and many at 27 entry. Cleared
the bodies off the slope and placed them to one side and then went into the
entries. 21 men were alive in 29 entry. The explosion occured sbout 8:20 AM.
caused by Fire Boss lighting: his sufety lamp in a body of ;a8 in room 7 off
30 entry. The bottom of the safety lamp was unscrewed from the top and wos
found about 8 foet from the face. Tom Koberts, gss 1an, was a cartified man.
John Saver, Jr. reported %oe. 7 room on 30 entry clear of zss and wes working
in 28 entry detailed by myself to examine shots until noon. Tom Hobertis was
regmlarly shot firer on 30 entry and was temporary fire boss in the 14th.

Gas men upon finding a body of mas are supposed to block off the entrunce,

report in book, snd %o Foromsn and then remove the 2as. 50 fast of sas was

reported in No. 45 room off 27th entry. sSafety Inspector Vainwrisht and the
Shot Inspector cleared room 456 off 27 entry. Ilioberts, Shot virer, went up to
the face of room 7 before he ate his breakfast. 7“ho caprock in the mine falls
at times and dlsarranges brattice after fire boss leaves and bafore men come .
in. OGhots fired in rooms at noon and at the end of the shift, and at any time
in the entriea. OSupposed to inspeoct all shots before tem :1ng. ‘
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The expluaion in 27 entry went ss fur as room 47. lien came outv of
the face of 27 emtry alive. Very little violence or flame found in 29 entry.
The explosion split at the bottom of room 7 and 8 in 30th entry. The fire
boss and miner in No. 7 room were badly burned. The night punpman leaves
at 8:00 i.M. and was out of the mine. The day pwwnman was zoing up the slope
to the upper pumps and was burned and killsd near 27 entry. There 1s a fire
on the south side of the mine which is sealed off and a jood current of alr
in each entry. There were 21 miners in 30 entry. The air ie measured ovice

a woek. Thore was 1,000 cubic feet of gas in room 17 off 0th entry on
Auzust 13, due to fallin( of rock on the brattice. o shots had boen Tired
in No. 7 room the morninz of the explosion. Violfe flame safety lamps snd
Wico electric cap lamps are used. Flame safety lamps usad only by gas ex~
aminors. ~Tom jioberts was the only shot firer who had a certificate. John
Sager, Jre. was Fire Boss 7 or 8 months."

>

Clifford Phillips, driver in 29 entry: "I "ave the inside drive on 29
sntry. They were setting rsady to fire shots at the face of the back entry

when I made the first trip in. “as walting at 21 slant when I heard con-
cussion and soon the mineras came out of the rooms. - The buck entry shots
had gone off several minutgs before the concussion wus folt. It was about
8120 or 8:25 when the concussion comg. Tho other drivers had not yet come
in as far as 21 room. ‘e bulkheuded the inside part of the entry completing
the bulkhoad in the back entry about 2:00 Polls We put up 3 canvas brattices
and one rock stopping."

N

Joe Napl, Miner in 29 main entry: "Face of 29 main entry is sbout 33rd
roome. I felt ringing in my ears, back and forth, then went out towards the

slope, ran into gas, then ran back. %Went out as far as Fo. 1 room and was
pretiy near knocked down, and then went back and worked on storping. len came
down from 27 {probably thru Fo. 4 room) and said 21 men were in 27 and 21l

of those came to 29. Then all were brought to the surface about 3:00 F.ila

The coal is 8% to 9 fect thick."

Mike Pavlisin, shot ingpector on 29: "Hat smoke savarsl places and went
to the alope twice but t.urﬁ.ed back by srioke. DSome ren in hurry wouldn't
walt but never came back. Smoke about ‘éo. 2 room at first (md thon to Ho.
3 room. Went up to 27 antry through Ho. 4 foom. Vent back to 29 with 28
men. Do not examine all shots in narrow work. HNever shoot shots when gas
is around. Alwaya have good alr.” :

« Fulumutsu, Jag Miner from 28 entry: “Was working in 26 room, felt con=-

, eussion and "wind." Then go %o crosscut, and then down to entry, but smoky.

Go baek, sit down long time. Go down ajain to entrys. fuch smoke. Go out
to parting 11 o'clock and smoke too hot and sss many doad men. 50 20 back
and walt long time for men. Meon casme about 6 o'clock and me and partner 7o
out about 5:30 ."
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Tom fussell, Mine Supt., Dismondville, 'yoe "I heard of the explosion about
9:15 AJf. Got 80me men and apparatus and went to Mo. 1 liine, fromtier.
The fan was 0, X vent down snd found the trip off the track and small cave
in on alope about 17th level. Found man in 25 entry dsad and somé stoppings
out below 25. About 27 #ntry I mst o man sdive but partly dazed snd soon
found a Jap alive and thon & man making 2 nolse. The alr was following
ricely to 27 entry. Found many bedies, some burned, but mostly killed by
Jas. &t 29 the overcast was UK. znd the overcast ot 27 wes slrisht. Vent
into 13 room. 30 entry too strony to go into. Soon heard a noise in 29,
The purp stopped. Then went Into 27 and 29 snd othors went into 28 Then
Cumberland apparatus crew came and went into 30, but found much zas and
compolled to ventllate. Found slant deor broken at 1lth room and repaired
it. PFound 2 fow stoppings out in ithe 30th and more violezmce than on other
levels. ilen in 30 (4 were plcked up betwesn end of parting mnd 12 room)
were killed as they stodd, bturned. South side of timber dirty but nosth
side clean. Fo. 30 entry was wet. Stayed at room 12 until 12:15 to 12:20
ai‘tar midnizht and men all in, then came out reachinmg the top about 1:15.
“ont as far =a room 15 on 30 entry but encountered no fire dampe™

Yoter Bojgs, ¥o, 1 Higjz_g Cumberiland: “I was told of the explosion at 10350
AJdi. Supt. Brown ordered me to o zet apparatus in shaps end landed at Fron~
tier at 12:30 and walted for the Bureau of lines. W0 teans were then

orzanized soing in about 2:00 P.ll. to U0 entry. Hapty cars at face of 30
main entry were not touched. Little ovidence of violence at fan. Hincrs
had boon drilling hole =t face of main entry. Found 2 bodies in back entry
and pulled them outi Brattlces were blown out in roan 17 and 18 snd Ko. 11
room wis in bad comditiom. Jap wes burned at face of Zo. 7, found by Sul-
livan and body brought to sntry. I am shotfirer amd c:ertiﬁed man. Alded
Sullivan and Blrehiard in finding safety lamp open and wmatch bwrmed nenr the
pot or liwer part of the lamp." :

Foberts, Fire Boss. (Brothor of Jom Roberts who was killed in explosion).

"Do not use locks on safety lamps, also do not use igniters and re-light
lamp with matches« I have certificate as Gas Ingspector f{rom HEnzlsud as
woll as Fire Poas and Mne Foreman certificutes in Wyoming.™

Patoer Patterson, vtate iine Insgec&or, Southe:n Digtrict: "I was at Hoe 5
Sublet when informed of the explosione 1 wrived about 11 f.ii. Mr. Guealey
told me that trip had probably jumped the track and stirred up dust causing

the explosion. Ventilation had been practically restored. 4 few small
falls vere on the slope. One rosecue crow went into 29 entry and into 27
entry about 2:30 P.lls Mike Pavlisin and partners came out of 27 and 29 and
later on the two Japs came out of 28.

I have beon Mino Inspector for the southern Wyoming district since
April 1lst, and 1 inspected Noe. 1 Mine once since then. I took no air
measurements us my anemomoter wus out of order. This inspeciion was nade
on May 17. Ventilation was falr, entries clean and darp. Alr at intake
46,000, return 52,000. 180 men in the mine and number of head of stock 17.
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Jome apir is taken inteo the mine through 18th entry throush No. 2 Mine. There
were no complalnts from miners. Ko shots were fired at face of liv. 7 Hoom

as the room was full of ¢cale Thers was no blown out shote It is my opinion
that the explosion eriginated in No. 7 room on 30 entry. :

Hote: At this point Mre P. J. Quoaley made a statement with the permission

of the Coroner's Jury to the effect that gas comes out of foedors or jeta in
the shale floor. 7They have frequant fires at shooting time;had one on Thurs-
day night before the explousion. "Send 'Fire Buz'" around every night after
firiny shotse”

Rex Coates, Enmrtinger: "Mr. Oskley asked for "helmots" by ‘rhone about 8:30

Addls, and they wore f£izod and sent up. Thrae of tho "helmet" crew had been
killed in tne ezplosion, 3 men went in with "helrets™ to 20 entry snd then
back up to 17 and walted for more oxygen. Lussell, Bell, Ouokley and others
vwere in the mine 2t that time. Soon the "helmet™ men from Cumberland come.
Met two men noar 27 slope and took thom up to 17 entrye. '"hen want back into
27 entry and at 4 room found chalk mark on ceal that many men 'were in 20.
Live men taken out at 3:00 .M, ,
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APPIHDIX 0. 2.

RAMES, CLASGSIFICATION and CIVIL STATUS of MEN KILLLED

Harried

Hame Ane Fationality Chiidren fsced  Heosidsueo of Dependents
or Siuile :
K. Kirino 53 Japanese Married - — Frontier, Uyo.
Kanada 3k " " - - Salt Lake City.
M. Hasoda 30 o Single —— - Japan
P, iura 33 " " - — "
8. Magaki 3 " — "
A, Oyama ! 6o ¢ Harried - o "
5. Mikami 35 Eingle - —
K., Kawahara 35 " " - -
G« Takasugi. 41 " " -— ——
T. Hagi 27 " " . - -
C. Hagi 5L ¢ Karried - - Japan
1. Kogaki 36 " n 2 Hmd Frontier, Wyo.
K. Kojima 22 = 3inzle - - Japan
K. Baba 29 Married -— - Japan
Ko Ltow g v " - — Japan
H. Hobara 30 - Single: - —
5. Hawase 31 n {_Harried 1 1 Frontisr, Wyo.
17 - Married 8, Sin-le 9. 3 '
Joe Rodriguez 30 dMexican Married 2 7=9 Mexico
Tom Sanchesz. 28 v - " ‘ - — %easton, Colo,
Hobert Trujillo 37 " " 2 Tl Greesn Rlwver, Wyo.
Juan Lopesz 3 " 2 S Kommerer, ¥yoe
Prank T.Kavarro 40 " - — ==  Wife in Bawling,yo.
5 -~ Married 5. 6
Paul Dujinik 40 Married Slav -— - Prontier, " yo.
- ¥ike Kusnirik 58 Slav Married 2 156=-12  Fromtier, %vo.
, ‘ 2 = Harried 2. 2
Louis Roberts 30 Canadian Sinzle - - Caledonin, Canada,.
, 1 =-35insle 1
John A.iumbrunnen 24 Anmerican Sinzle - 8= .
Carl Christensen 29 # - - -
George Womor 56 " Harried - - Kemmorer, ¥y0.
Joe ‘aimwrisht Sre 56 " " 3 15=11=6 Kemerer, Wyo.
Jog valmwrisht Jr. 20 ¢ Jingle — —
L ac Hoberts 37 0 " - - .
Geos Essman 35 Maryied - - Kommarer, Uyo.
John He Martin B9 ¢ b — - Kemmaerer, “JyO.
Thos. . Hankin 34 " " 3 6=4-~1 Frontier, Wyo.
Je Ae %Walton 32 " " K1 4=2=]1 Frontler, Wyo.
Thos. lioberts 26 " " 1 2 Frontisr, Wyos
John Kiddy 39 ¢ " 5 9-8~7~-6=4 Frontier, Wyo.
Frank Eynon 60 » " 5 17=15=13=8~6 Frontier, Wyo.
Jno. WeZumbrunnen 39 " " 6  10-9-8-6-5=3 Frontior, Wyo.

14 - Married 10, Sinzle 4. 26

Children
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Marco Fontina 36 Italian Larried 2 13-10 Frontier, ¥yo.
John Savant 27 » Binzle —r — Italy
\E- Glrardelli 23 " " —— —— Eﬂ[)(’)rt, 1daho.
Geo. Berta 29 " Married 1 6 mos. Frontier, Wyo.
WeE.Cappelll 28 " 3ingle — -
John Castagno 42 " " — . _
Joe Andreatta 31 " Married 1 2 mos. Prortler, Wyoe
Louis Andreatta 29 v 1 1 2 Frontier, Uyo.
s Toresani - "Single - —
Ottilio ilenapace 26 ¢ " — —
Se Plnamonti 50 ¢ H —— -
Frank Martini 24 " " - -
Cirillo Mendini: 31 " " - —
A+ Bebber e o Married 3 1l=2=6 o5 Frontier, W.o.
E. Bebber 39 n Sinrle — w—a ’ .
Joe Kollo 29 n ." -— - {taly ~ iothor
TPony Vito 52 ¢ idgrried - — Italy
Harion Psrnice 33 " "o 1 2 Frontier, Wyo.-Fife,
Valle Valeriono 23 Single — — Italy - lother
Oswaldo Dodorico 22 " " - — " '
Felix Dodorico 26 o "o - - i
D. Fortunato 26 v Harried 1 "
Livio Cavecchio 27 » Sinzle T — "
Louis Tinpano - L v —-— — 1
John Magnino z4 o Married - 2 7=5 Frontier, Wyo.
Mark Mapnine 27 on Single - —
Angelo Alego 45 n Marriesd 4 12m]QmGmb ¥rontior, Wyo.
Joseph Alego 41 v " 3 13=12-8 Frontiar, Wyo.
Cs Pellezrini 41 v " 3 12=14-9 Italy
Fred Loddo 30 " Bin-le - -
- Enrico Desanti 41 ¢ Married 3 10-8-6 Frontier, Wyo.
" John Plarone 40 " " — - Italy
Pretari Palmyra 37 n Single - —
V. Coll 38 " H - —-—
John Coli 2 " Widower 1 7 Italy
Nike Citerio 28 " Married 3  T=3=7 duys Frontier, Wyo.
John Georges 36 " Married 4 9-6-B=20 mos. Frontior, Wyo.
37 = Married 16, Sinxle 21, 33 Children .
Paul siarhol 21 Austrian Single - - Frontisr, Wyoe
Joe Lupcho 7 " " - —
Magu Falavar & " " —— —
. .oy Brall 60 " "o — —
Je drutkoski 4 Married 5  11-9=7-5-3 Frontieor, Wyo.
Klgk Smith BB " Singzle — - :
Joe KXovach 43 " Married 6 15=13-12«9-7-4 Fro:tizr, Wyo.
- Val Faustino 4 " " 1 1 Frontier, Wyo,
Joe Motoh b6 ¢ " 5 13-12=10~7-5~- Konmerer, Wyo..
John Christian 33 " . 1 13 Kemmorer, VWyos
George Lupcho 27 " 1 1 Prontier, Wyo.
Androw Lupcho 53 n Widower 3 14-17-12 Frontier, Wyo.
12 - Married 6, bingle 6. - 22 Children.
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John Sazersr.

59

Finn

Harried

6 Childron.

—— — frontier, Vyo.
Hatti Erlkson 45 » " —— —— Frontior, “yo.
Henry Kangas 33 0n Single — —-——— Frontier, Ty0.
Mike Hill 60 . — —— :
Tahn 3ager Jr. 24 M L —— —— Frontler, Wyoe
. 42«Jarvie or. 5o ¢ Married 3 15-13=10 Frontiar, Vyo.
Matt letsala 37 = " 1l 3 Frontier, Vyo.
- Eino Kare M " " 1 3 Froutiocr, Wio.
Hj:lmar detsala 24 " Single ——— e
Emil Formman ' 31 ® Married 1 10 Frontior, W 0.
Eino Erikson 20 " Single — —

- 11 - Married 6, Single 5.






